
Current Global Mercury Cycle
• More than half, probably about 80%, of current

mercury emissions are human-caused
(anthropogenic)

• Levels in the surface layer (top 100 m) of the
ocean are estimated to be about 3X pre-industrial
levels, due to anthropogenic emissions

• Increased levels are also found in freshwater
systems

• It is clear that anthropogenic emissions lead to
increased levels in fish
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Reductions in emissions expected
to lead to relatively rapid

reductions in
concentrations in fish

• Modeling studies in Florida and preliminary
studies in NY/NJ Harbor suggest that, if fresh
sources of mercury were eliminated, levels in fish
could decline by half in 10 to 20 years or less.

• Fish sampling in Florida shows relatively rapid
declines in fish following emission reductions in
early 90s.



Changes in Mercury Concentration in Tissue of Largemouth Bass
in a Florida Everglades Location in Conjunction with

Reductions of Emissions of Mercury from Local Sources



Prior emissions reductions efforts
have succeeded

• First NJ Mercury Task Force recommended
reductions in emissions from municipal solid
waste (MSW) incineration

• Implementation of source reduction and stack
controls in NJ has led to dramatic decline in
emissions from MSW and medical waste
incineration
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NJ Medical Waste Incinerator Emissions
Stack gas concentrations: mean & range

(Note: concentrations shown on log scale due to large range)
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Large emissions of mercury
still exist

• Materials accounting of mercury shows large
flows, and identifies areas where more knowledge
needed

• Emissions to air are important; relatively large
emissions from some sources still exist

• Atmospheric deposition, of which 1/3 or 1/2 is
from local and regional sources, contributes
significant amount of mercury to NJ environment
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Releases of mercury can be
categorized in a variety of ways

• By medium to which release occurs;
air, water, or land

• By type of emissions source; 
industrial, commercial, residential, transportation,
agriculture, government, or electricity generation

• By ultimate origin of mercury; 
deliberately added to product or incidental
contaminant



E s t i m a t e d  M e r c u r y  E m i s s i o n s  t o  A i r ;
N J  S o u r c e s ,  l b s / y r

B a s e d  o n  m o s t  r e c e n t  s o u r c e - s p e c i f i c  d a t a ;  l a t e  9 0 s  t o  2 0 0 1

0 4 0 0 8 0 0 1 2 0 0 1 6 0 0

S t e e l  a n d  i r o n  m f g .   ( S )

C o a l  c o m b u s t i o n   ( S )

P r o d u c t s  n o t  e l s e w h e r e  l i s t e d ,
e . g . ,  b r o k e n  f l o u r e s c e n t  t u b e s

( O )

M u n i c i p a l  w a s t e  c o m b u s t i o n  ( S )

S l u d g e  i n c i n e r a t i o n   ( M )

O i l  r e f i n i n g    ( M )

C r e m a t o r i a   ( M )

L a b o r a t o r i e s   ( O )

R e s i d u a l  f u e l  o i l  c o m b u s t i o n
( S )

G a s o l i n e ,  d i e s e l ,  # 2  f u e l ,  j e t  f u e l
c o m b u s t i o n  ( M )

H a z a r d o u s  w a s t e  i n c i n e r a t i o n
( S )

T h e r m a l  t r e a t m e n t  o f
c o n t a m i n a t e d  s o i l s ,  e t c .   ( M )

L a n d f i l l s   ( S )

W o o d  c o m b u s t i o n  ( M )

N a t u r a l  g a s  c o m b u s t i o n   ( M )

M e d i c a l  w a s t e  i n c i n e r a t i o n   ( S )

A l u m i n u m  s c r a p  p r o c e s s i n g
( O )

R e l i g i o u s  a n d  c e r e m o n i a l  u s e
( O )

V o l a t i l i z a t i o n  f r o m  o l d  p a i n t e d
s u r f a c e s ,  a s  o f  2 0 0 0  ( O )

E m i s s i o n s  f r o m  o u t - o f - s t a t e
s o u r c e s ,  i n c l u d i n g  c o a l
b u r n e d  t o  g e n e r a t e
e l e c t r i c i t y  u s e d  i n  N J ,  a r e
n o t  i n c l u d e d .   E m i s s i o n s
f r o m  a d d i t i o n a l  s o u r c e s  n o t
i n c l u d e d  d u e  t o  l a c k  o f  d a t a
s u f f i c i e n t  f o r  a n y  e s t i m a t i o n .
O i l  r e f i n i n g  e s t i m a t e
a s s u m e s  a l l  H g  i n  c r u d e  o i l
e m i t t e d  a t  r e f i n e r y  e x c e p t  f o r
p o r t i o n  e m i t t e d  b y  r e s i d u a l
f u e l  c o m b u s t i o n .

? H i g h l y  U n c e r t a i n
?

?

E r r o r  b a r s  i n d i c a t e  a p p r o x i m a t e
r a n g e  o f  u n c e r t a i n t y  i n  h i g h  a n d
l o w - e n d  e s t i m a t e s .   S o u r c e  o f
d a t a  i n d i c a t e d  a s  f o l l o w s :
S   =  s t a c k  t e s t  d a t a
M  =  m a s s  b a l a n c e
O  =  O t h e r



E s t i m a t e d  A n t h r o p o g e n i c  M e r c u r y  R e l e a s e s  
t o  W a t e r  B o d i e s  a n d  L a n d ;  N J  S o u r c e s

( B a s e d  o n  m o s t  r e c e n t  d a t a ;  1 9 9 7  t h r o u g h  1 9 9 8 )

0 2 0 0 4 0 0 6 0 0 8 0 0 1 0 0 0 1 2 0 0

D i s c h a r g e s  t o  w a t e r  ( p o i n t
s o u r c e s  f r o m  D E P  D i s c h a r g e
M o n i t o r i n g  R e p o r t s ;  n o n - p o i n t
s o u r c e s ,  e . g .  s e p t i c  s y s t e m s ,

e s t i m a t e d )

L a n d f i l l  l e a c h a t e  ( e s t i m a t e d )

R e l i g i o u s  &  c e r e m o n i a l  u s e s
( e s t i m a t e d )

S l u d g e  a p p l i c a t i o n  ( f r o m  D E P
s l u d g e  m a n a g e m e n t  d a t a )

P o u n d s  t o t a l  m e r c u r y  p e r  y e a r



Estimated 1999 NJ Anthropogenic Mercury 
Releases to Air, Water, & Land; by Sector

Industrial

Commercial

Residential

Transportation

Government

Agriculture

Electric power
generation



Estimated 1999 NJ Anthropogenic Mercury 
Releases to Air, Water, & Land; by Origin of 

Mercury

Intentionally
added to products 

Incidental
contaminant, e.g.,
fuels



Task Force recommends
two-step milestone

• 50 percent reduction in air emissions below
estimated 2000 levels by 2006

• 65 percent reduction in air emissions below
estimated 2000 levels by 2011

• Variety of reduction approaches will be necessary
to meet these goals



Mercury Air Emissions Goals in NJ:
Projected overall reduction of 75% from 1990 to 2006 and 85% from 

1990 to 2011
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Mercury Air Emissions Goals in NJ:
Projected overall reduction greater than 50% from 2001 to 2006 and 

greater than 65% from 2001 to 2011
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Reduction recommendations

• Tailored to each source category

• Developed by Task Force Sources Subcommittee
through extensive process

• Reviewed and finalized by full Task Force



Recommendations developed with
following process:

• Identify, describe, and quantify releases from each
source

• Identify reduction options for each source

• Estimate feasibility of achieving each option

• Estimate importance of achieving each option

• Prioritize options by feasibility and importance

• Consolidate prioritized options into final list of
recommendations

• Full Task Force review and finalize



Future air emissions for each
source can be estimated

• Based on projected implementation of Task Force
recommendations by NJ DEP and other State
agencies

• Including expected reductions resulting from other
programs, including NJ Sustainability Greenhouse
Gas Action Plan

• Including expected reductions from expected
federal standards for coal combustion

• Voluntary measures can play important role



 Mercury Air Emissions Goals in NJ:
Projected overall reduction of 75% from 1990 to 2006 and 85% from 

1990 to 2011
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Mercury Air Emissions Goals in NJ:
Projected overall reduction greater than 50% from 2001 to 2006 and greater than 

65% from 2001 to 2011

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

P
o

u
n

d
s 

to
ta

l m
er

cu
ry

Iron & steel manufacturing

Sludge incineration

Cultural and ritualistic uses 

Refined fuels combustion

Products in general use

Other 

Oil refining

MSW incineration

Laboratories

Fluorescent tubes 

Crematoria

Coal combustion (electricity prod.)

Non-ferrous & alum. processing (approx.
est.)2001 2006 2011

(includes haz. waste incin., thermal trtmnt. 
of contam'd. soils, landfills, wood 
combustion, med. waste incin.) 

Emissions from old painted 
surfaces, estimated to approach 
zero by 2006, are not pictured


